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(54) MULTI-CARRIER COMMUNICATION EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the number of subcarriers. 
SOLUTION: First information is superimposed on the combination pattern of ten 
subcarriers among sixteen subcarriers f 1 — f 1 6 and phase modulation or the like is 
applied by second information to the ten subcarriers themselves further. Thus, 
even when the number of the subcarriers is suppressed, an equivalent transmission 
speed is obtained. Since the number of the subcarriers can be suppressed in this 
case, a peak-to-average power ratio (PPAPR) is improved and the degradation by 
the influence of nonlinearity of a communication path and a receiver is suppressed. 
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[HUB] V TWL*®i7LZ> ZkfcX*%Z£0\C 

1 6*<D-V-y*-rVT f 1-f 16^5 

i o#<oif-:/** y rco^itr^-i^ig 1 com 

**# s F»m*ifc (pa pr) £ft±-r<5 
ic x z> '&\ t * «j x 5 c t & -e # 5 o 
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leCio = 8008 [pattern] = 12 [bit] 
2 [bit] x 10 [carrier] = 20 [bit/burst] 
12 + 20 - 32 [bit/borst] 
^t'J7ffl^^C (QPSK&SI) 
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-^^^r-r y TiI{f^gX*£>oX. 

zm^zx o i- Lfer ^^^m^-r^^/^^r^ y ri 10 

±<D1h:/3r^ y 70|l^W/^-^\ ^l^i^Ht 
ii:(D^^-^tc^(t5f-y^-ry T£. ^*L^igS2GQ 
1 fESW^/l^Sf y Tilff 3£&> 

J: 5 L/cC <h ^r#® <t-r^ff*:^ 2faSc(0^/u^^r^ 20 

y riiis ^fic 

[81**4 ] Mt&ttl^MIUllfiHii: 
JJXX, jB-&*^^-V^ttffli--51^^^^ y TOjft 

[it** 5 ] awaaHs«#*j«*«** & a a s tts 1 

fc 1 oJEJLh^l^* ^ y T£B#Pfl*!i_h©« Ww^glUX 

[fit** 6 ] WkW?*^ y TS:ffl^Ta«*rf?5 
y TilfgJgfiXfcoX, 

Kastfe^&rt^tHrt £ tts strSE 1 ojejll^u-:/*^ y t 40 

J: 9 L/c^: £ Zftrnt-tZ^^* * V Til 

nfc 1 osuiwy** y r^e»45fi**(0/^-y 
tt«Bli"* £ <h J: «9 ft 2 <&W«ffi J: 5 Ic so 



L r <b £ i"5 6 Ett^-v/i^* y Til 

■ci/^t^t y T^»srK^i-eK^a**e>^i» 

St k-tzm&m 7 k*<&-v/i^*-* y n« sn. 
1 mxm 9 ] mRgft^gt a* bmxzfr&m&zthx 

IX ffl*i" *»*£»*»* s & (Hi, 
5 1 o^±coi^^^-r y T^bf|M8« #*r«Hi- 5 -t 5 

[0001] 

Tzm^xmrnzft?^;^*^ y rifi^iws u 
[0002] 

assffii-s^/^^^TaftoB^sftSoxfeij. 
^^asaeiSjftSi&Kisttxv^, 

*«»*:a«tSC4:dSfte>*tX^5. £0>*tJ|t6O— 

li^t^^rt y T^ffli^xeai-rs-^/i^^ y t® 

(Orthogonal Frequency Division Multiplex : O F D 
M) Kai^tbft:®^ i/^J^h LXfiEA^SF 

twH^-rsi 6^t^tyrf 1-f 1 6^^fc 

h/W^rg] 7 ld^-r o ^(7)OFDMM{:io 
1>X«, -^ia^tUCOi^y^r^ y/f 1-f 16IIQPS 

KSEn*«:jBi"^ t ^ «t t)i^fsi--<*«r««reaiuxt> 

[0003] ^/p^^-r y T«{f ar«;^«F#^W 

#7ti^^ (Code Division MultipleAccess : CDMA ) 
S:li*-a k *>*fc'^^*-Y y T CDMA (Multi-Carrie 
rCDMA : MC-CDMA) ;^5*;^ifi^& @ ^^t^X 

t^o mc-cdmamm^w^, -y-^^-^y 

7i:fiftff^fy^S:tt5 artSS»i±-CCDM 
A^tT^t>60. il^ttS^CDMA (Direct Seque 
nee CDMA: DS-CDMA) ra«fcWIM(|±-C« 
*S:iSKLtCDMA*ff5 t>(DlC^iJ^tt6 0 t^*0 
MC-CDMAMCio^T, 8*(Ofy^f yrf 1 
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f 1-f 8CBPS KXMfcSl^ttQ P S K^WSrJS 

# 1 ~# 3 ^ffl^t^^ty^t y r f l 

[0 0 0 4 J 

srS3SEBLx^3fc«>, ^^Hxtt^emss^smi* 

yT*«t**<i--5^ft*:*r¥^«*it (Peak to Aver 
age Power Ratio: PA PR) 4 9, #tt7&4 

tm&*3tism<D&mi:tt5kft*>+< & 5 mm 

[0 0 0 5] h/^ttUfcafl" K&^X. 20 

mmmm^^xm b-ii vol. j7 4-b-ii 

No. 5 pp. 2 0 7-2 1 4 1 9 9 1^5 
#^<0(t*aSBl«B PSKf l< fiQP S KSrjB;t5flfc 
tUtt. Q P S K1^±(D 8 P S 1 6 Q AMf (O^M 

r-*>So — ^f^ty7CDMA*a©ft$»4 

^Srefc*. M^^yr^^ h/u£i£ftfc£i§:X 

]) TCDMAMllM^D S-CDMA^^:<hfRl^ 
v^5B3ffl^Cds*>6o 40 

[0006] s&tc. ^f^f^rafi -^HBisaswe 
«»«>eaHB«-ceai-6fcac). m— *>aflrasB-e 

/Co £ tic**:, if«l;:tefi^gO»V^##LXl^6 
[0 0 0 7] -*rCX% *8Wtt±BlfcBM:**T, so 



y T^£»;iS £ £ Wt^^^f^t U Til 

wtt, fas 4»i« x^mmmm h-rzztnx-zz-r 
>\-=5-*^ y ra«§6B*:iiew-<5- t*B&)b ur^ 

[0 0 0 8] 

Olo^t^t y Ta^4£*&^i*:tfV^ — > 

i^fmi^-^^icio^x. io^mtii7^) 

J; SI^LTtiK 

[0009] Zhi^ ±ftt$&w<D-?/^*^ } j rmin 
mmzwt&mmmz*s\,^x* asanas cxmm-rz> 

^p^^-e/u^^r-r y ra« ^fif-^tsi^twu::^ 
x. i^^^««<7>a**u<tte»««^jsi:x. & 

aSWi-S^t^J: 9. ^/>f^rty7CDMA^CT 

[0010] ±ia@w*^i-s^i:^-e#**«Mo 

^■•v y r ^ffl^xiim^rtT 5 -^/^^^ y rafsssa-e 

1 1 oK±«)t^^t y r«:tti*t$$»f at, r^ 
ft^a^&m* ^nstfrfs 1 o^±(D-y-y^-^ y r^e> 

4^a^-ti:O/N 0 ^-V^^ttlUX. ttttlStt/c^ — ^ 

icmi-sftffiff ^&mmm uxm*-f 5««fs* 
cosff^Bi-ia-r^^/^^^ y ra«3sa^*5^x. 
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u-:/*-* y r^e>*s»^^^-v^s<5^-c» i 

4x5 loJ^_L<D-y-;7>^y T«r, ^ivPixaH-rs^i: 
fc: J: 0 JB 2 (?D|»aff ^-zmm-tZ X b It t J: i \ 
[00 11] ±fE*%W^-^/U^^^ y Tii^I 

[0 0 12] C(^J:5**l8Mt-J:^tf. I^^yr 20 

^yriim^e^-r5^^^-c#6 0 ^tt, u-:/*^ 
tt (pa pr) &fa±-rz>z.t&x*£zkmz s mmm 

^1 try h^fc«9(D^^/>^-^/>^< T-r3>fctf>. 1 
try hSfcOOx^-i^S^y h»0*»ttSr 
ft±1-6C<t7^-e#<5 0 30 

[0013] ^/c. t^ty7©a^^7-yt* 

fb£, v7*vVT&mm-irzzk\z£zn^fcbii3.m 
kjs ecu comBmmtbz^am 2 <oi£feft«i::at<B 40 

S2^II»J:^f^ty7^QPSK^ 
_k<£>8 PSK^l 6 QAM^<7)#Mfi^£fToTt>fci£ 

[0014] £b\^, a^i- a u<f±e» 



6 

i~S J: 5 l-fcS, 

[0 0 15] 

&o FDMtt\z.mm i-tcm 1 <ornm<omm^^xm 

f+bfeiai'-Bl4«r#fiB,UX»iM"r6o 01 (a) 

*3&y\<om i ojafi^jgiBiw^s^/u^^-r y ri§« 

SB<0i£«»<0»rt*^U HI (b) #369! *># 

«^***^-t*o mi (a) \c7sk-rmmm^^^x. m 
o m "o" . "i" (Di try h(D 

t*y hSJw, '>yr;u//N e 7 wi^&asi 0 2T*M^IJi^ 
fc*S/ hC0^N°^ U/Uff-^fi lO^±CD^^^r-^ y ra*&fc 

[0016] i^ftffi *±fi8:W 103 -era. m-g-tfv^- 

/^ty7^f)*§E^/^-y^^^ilT, 

«>e>^fc*«:<of-^^ y T<Dft<Di&m-rz>*v-'7*T y 

i^rird^Bi (a) i:^t«tlit^^ty7iil 

/u^*^ y rmmmm^^^xte, v-7*^})T<r>m$L 
m*m^zm&\^x^t£<b\>±\i\ ik^x% fcfezth 
tcm^^f—^^tetfz^y*^ y r^^^t^ 
^y 7wutt^t VT&m^mzinZo i&mz 
tiz±x<DV7**r»T&mm-rz > mvv hm**** 

tffBPSK^ami:, mty7§Mf^t 
swat's/ h^i^ffl-r^i^^^^y r&bwmbte 

fc<ce 0 a±©¥«I^J:9, g|{f ft 1 0 3 fc*5 
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[0017] mmm^*MUi o 3 tomtits tif^mm 

(ifft) i o 4^ts\,^x&fmm±<n 
m#^tft$n. wu/v-y T/w^asi o 

ff-^i o 7<o*'<^ h/Wi. #j;U:£[II4 t^-TJ; 

5 0 C^^ffff-^l 0 7^^ott5 lo^±C0^^^r^ y 
10 1(Uotf^t^J:^^6o Hll (a) 

m<D^/u^^^ v rmmmx-m^m^htix^zm*) 
triEn^t, ty^rty7w«Fi 

mmf%m&%mi>xm&bbtiz>tf- Y^^^-^^tt 

[0 0 18] SctC, 0 1 (b) (^-t-*«M^^>e^ 

/^^^yrsfSKS^SfS«J-o^Ttft^i-So sii 
(b) i^-r^nat-^^x. smff-^i o 8«RFgi5 

1 0 9(w*5^T-<— K«#Jcje8i*<x-5 0 
— y T;\s/s<? is/io&feU 110 Ktfc 
'>y7/I///N'7W^Ml 1 Olliot^l^ 

l7-yx»(FFT) 111(:«^W 0 FF 

ti l im tt»*^fc^<9wHB*3&s«JfeJk*fc±o 
«^*6ct5X**tbSo F FT 111^ 

[0019] fftiii comti&m 1 1 

y T m tr y htf>ra««-J§-as 40 

-rti&±\,\ mmztitcn (=m+k) tr^b<ommin 

^7 ^/'>y T/l^&gBl 1 3IC«^^tLTn 

try f^>yr/u£ $*tfdMMS#i i 4 <t^tt6 0 * 
*)\hi (b) rata««^py^am ii^^ so 



i^mfe<ojgffi^e^/^=¥^y Tiiftsie^ ^ 

[0020] mi (a) {^i~mnm\^n 
a 2 ^fcir^rtt, — mt x^xmmm io3ca 

fen try h^32t'^^ LX, mtVF^12 t*y 

k k h^2 o tr* bt-thtm^ t^tyr 

fctf>-efi*v\, 2 Idiots v/y7/u/^°7WufiS 

an o 2^p>a*$tb^3 2 t-y h<Ds<9 u/um^-i^ 

ti. QP SK^fBffi2 0 3^2 0 fc'y h^S^^tt^tb 
Ttfc*&'S*l5o 2 0 1 fCjo^T 

t6t^^y7(0|a^/^-y^, 
«»f-^/v2 o 2Sr#ffiit8tttSo m 
^/^-yictfflt^ty^rty ro*!Bci± x 16* 

[0021] -y-^-r y rcom^y< (Dm^m 
ffl^*^^— ^»«B2 o i ^6>a*stt-cs»s 
it 204 zcom^mmn, 

ffl-r^ i o*^i^^^r-r y T£i£{t-f 5*>0£ LTt^ 
^yr<oisrew««r "o" t-tz>mmt£tiz> 0 

QP SKS»2 0 3^tt*&^ttfc2 0 tr'y h0^7 U 
/H»*tt, 2 tfy h-Tocoi 0ffl^E«JP>tfCs -ttUP 
WEC^tt^ 2 h^If ( I ) irB: 

(q) t^6/«ttiiiwi oa4*sfttM 

^^^t^>o ^0 10ili(Oflrfi(t#S:ffl^X, <£/B£*l£ 
1 0*^t^^rt y 7(Dttim^Q P S K^$ix6 
Cirlw^So i-**?*>, QP SKSW8P2 0 3a*6fcH* 

^ttfc i o«ft^ffitew«f^ fnit^S2 0 4(itt 

*!&<**!/T\ a^/^-y$»S2 o l A^ftfeJ iifc 

i^ft i o*^i^y^^ y r^^rtt^tt^iffiwa 
tztiZo ctKa^ SH«**^as2 o 4^e>i 6 
*o^^^-^ y 7f i-f i6 <D*ti^t\,<nmmm®i& 
xxjHtmmmwtizti. ztibomn&i fftio4 

^-y-^^-r y rosiiBw*tt "o" i:^o 
[0022] ^(c. si (b) {^-t&mm^tert 

H3^*3i^-ctt. — «t urft««#awsp i i 2^>e> 

tti^^tt^n fcV hS:3 2 t'y bt IX, mfc^hSrl 



9 

■r y T@#^SLti^^^Q p s Kmmt $ 

VTmim&mte. r^i^st^x^ift^o fftii 
i frh mxisfrtm^*^tsmmm±-<nv-7*-r y r 

So 

[oo2 3] m*o*#^jiiH^M^e>^-9-^^yr 

So -OiltR^tbfcl 0*^1^^^r^y T{f#flQPS 
KfflWa53 0 5JdWA$tt6o IRSUfclO* 

ot^tyr^ le^t^^yrf i-f 16 
s 0 t*asixfci o*^i^y^^ y rm-^** 

PSKaB«3 0 5^P)#P)tl5. S5>tw. a-&i*v>'* 20 

sttfc i ow^t y rcom^^f $aa^ftsa<^ 
*fo^iv<*— ^kbes-*-* i 2 t*y Ko«««-g-ds^e> 
*u c^fs«ft#*. a-fr*^-^aas»«3 o 

6 1 2 tTjy h©lB««»fc LXtH^-TSo ^^J:5l:U 
X'&btlfc 2 0 + 1 2 = 3 2 ^7 h^Siff »«U = 
WP/'>y7y«Sl l 3HM$^J;5I^5 0 
[0024] ^r-e, i 6^(D-^y^^ y TcDP^IO 1 0 

ptcftSo HUK^-T;*^ h/i^^JXfl. 1 o^(Dih 
/HUTf 1, f 2, f 4, f 6, f 8, f 9, fl 

i, f 12, f i3, f i6oa^t^-y^s 
*lxi^s#. y-y** y 7<oii^^/^- viiant 
W-A^$ixSft«m-^i o i (DFtygKjj; DT^b-T 

So ^<o»^ea6igs«:«-»i-s^. i 

•y y T<D*pfrt> l 0#tf)^:/3r-y y T^tR-TSa^ 
/n 0 ^ — X<0jftfl. 16 Cio =8 0 0 8ii!9 2 12 = 

40 9 6t$>5^, zcom^^^-^xm^r^tfD 

try hi&iii 2 try btteZo ^ixffflt 40 

S 1 O&W-?*^ y T(c^LX^;*ve*LQ P S K&m 

X 2 = 2 0 t'y h £ftS e Uc^ot, [lj3^^:-fJ:5 
{C^ft3 2 t'y h&l^-;* ht'IifT^^r^C^ 
So i"<C*>*>. ei£itgfi3 2 [bit/burst] irftSo 
[0 0 2 5] a*(DOFDM^{:ia^Xl 

7 {c^i-j: o {z^tiZftMD-v-y** y tihq psk 

^m£ri£Lfci&-g\ 16X2 = 3 2 [bit/burst) £ft 

So r<oeai5sg*i. ±BLfc*«^^f^tyr so 
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^^yriifs^B^^rt^ ttffli-^*y^^yrjR 
f±i o*t*4x-c*3t). i^rrsu-:/*^ y TRwrtea* 

StiX^S. wfi0J:5^^iryr«[S:ig:«U/t^t 

zz.tfr-zjmkteZo fc*fu mmmmnmmx-fr^x 

**t¥*&m*ltf: (PA PR) Srlfi]±t5ri:^5i: 

Mt5ty^rt y TM^< t5f5i:' 1 t'y h^fc 
J9co^/u^-^/>^<x-ri>7 ! ci6. 1 try KSfcOtf) 

X#S e 

[0026] <hc^x% ^tst^tyroMt 

X.X 1 6*0^^^--r y TCOp^C0 8*(7)^^^r-r 

coe^s^t+^UT^So i6*(Dt^tyr^)+ 

rt*p> 8;£<^:/3r-Y y T^IRtS^/^-^S 
llx 16 Cs = 1 2 8 7 0 il 9 t ft So 2 13 = 8 1 9 2 X 

fy h»il 3 fc'y h£ftS 0 ^:UX^ffli-S8^:co^ 
^=3f t y TlI^lT^MilQ P S K»«f ^ 

So Lfc^oX^tt-2 9 try h£rl ^ KXi£ffX# 

sc^t-ftSo ea&5Sffi#i2 9 [bit/burs 

t) £ft9 1 0*W^t y 7$rttfflfS»^J: !3 t 
fii£jg»i«T-*-5 0 U&>U i^f-rsi^^^-r y T^c 
jftsfi«*^^^ia^ (PAP 

©j-rs^^^pitg^ftSo u^t, titm-rz-v-y^+v 

Tf&£/>ft<-rst£^l t'y h S 0 OD^n^/U^— 
ft < X-Ttf fc«>. 1 tT y b ^ fc 9 ^m^^-tc^j-r s 

[0 0 2 7] 16Wf^ty7^(0 12 

^*^!)Tmmmw<oemmm&&r&\,xfrz> 0 u* 

(D^^^f ^ y TcD^ 3 ^^ 1 2*60^^^-y y T^ril^-T 
Sa^fr^'^-^Olftd. is Ciz = 1 8 2 0ii9 <bft 

So 2 10 = i o 2 4x#>s;o*e>. :oa^f/^-yT' 
£H-w£<z>x#Sf#$&try h»:*ii o try h^ftSo * 

UX^ffi-rS 1 2*^y^r-y y TlZttlsXZtl^tlQ 
PSKS«t^ ^SCI»{-J:S««kfy KKfll 
2 X 2= 2 4 tTy h<hftSo Lfcfl 5 o X^ft 3 4 fcf y h 

iig(134 [bit/burst] ^ ft 0 1 O^Wty^rtyT 

So 

[0 0 2 8] C<0 J: 5 l^ffit^ty^rt y 7(0*^ 

^M-rs^Kct'K eimesr^jg-rsc^asx^ 
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try KSfc9<©3c*/i'af-^*<-ci-trfc«>, it> 

[0029] ^oj; 5ttpr*ea£»ft©^/^*+ y r 
iift^e^-r-sio*, 0i (a) k:^2&«hh;:*5^ 

y r/k/V>°7 Wl^jftgB 10 2 |C*il*T/<7 U/U^JftS 

ttJiH-**:/** y ratios cfctr* bm-r-omv 20 

#I*T* *ft^**>*^^ — ^3C»«2 0 1 tQP SKf 
M2 0 3 X b 5 0 ^ttK.fc'K 

mm&co^/^^r-r y rism^B^i-^- t*«-e*-6, 
3 0 4CH ^ftttfflStus^^r-ryrSkBO^ii-fr* 

[0030] s«»«w*ji^TBrseeaii««"ee 

y r sH-tffl LxeaHi««r»^i-*« 
i^im ffiffl-t-s^^r^yr<7>*ft«fa^$tt 

ttfflS^^^-ry r<o*«c««*ttfflU 
y rfS-^*5SR UTQ P S Kl» 3 0 5 Icffl^i" 40 

0 3l:«ftt5, ^turj: 9. qpskIW3 0 5^ 

^^yr^jsi^^Ff^cot'y h»<oan«#*»* 

ffifflStt5*^^"yr^*»S:^«)3e«)T*3 

[0031] r (Dj: ? \z % pj^eaiass^^/^^^y 
Tiiff^g^ur^. *5ipjco-^^^^yrii{fise so 
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-v/^^r^ y rs«ss«**«i;:im-*-S£ ta*-e* 
5o ft*>\ «*«>-^/^^ir y ri« mm\z^^x^m 
mtim&t-rztcMz^ ^mty7@#i:tLt 

v^««***:KM-r*iK*^*>* 0 «;ttf. QPSK 
«H**4r 8 P S KSW**J-«SEi-tbtf . l h 
S*L«9<JDi£{f t'y hft£3/2ffi?|::^3E-e#. QPSK 
BPS K*IB**^JC3Ei-tLtf , 1 * h 
(Di£tt tr y h»Sr 1 / 2 ffl^aEK*-* - £ 

6 ft tf*ofc 0 

[0032] *«w<o^/^**yr«««««;: 
*3^Ttt. yro*^*ic J: ^^^r 

-r y r g <d 2 ans^aifg vsn^k&rfo x «, > 

5 0 C(D2oo^^b^9^«H4«S*SJ:5»-^'5 
7t£>, £<0ttlt*:fOTU A**-h,5Sft6(t«tf>fi* 

fHttDrnvmi*. &mt$tiz>y-7*v vr^mmzx 
9**^^5^*19. ■s-^-yyreflcsrSEn-rsafli 

KW#fb0>»O*tt:* J: 9 »ft 6 

J: 5l-ftS£>-C\ ^K^tt^i^^f)^^ 

[0 0 3 3] Lfc0 1 (^i-^P^O-^/U^^r 

^y riim^M^oFDM^i: ufecor% rnnkw^ 
**!)Tnm^m.&'rzmitL&kztix^z>&s *« 
w«o^/u^*iryra«ss»r*5^-cf4. »3S^>^^^ 

^ y 7^S^{ce^lT^-5^to^ 0 IS^COf-^^r 
^y r^SvM-ia^UX^*< i:t>, ±IELfcf^fflS:# 

[0 0 3 4] fc&W<DT/U^*Jr}) rilff^eSrMC- 
CDMA^CM L/c^ 2 <0HJS<0^f£Ko^T^f+ 
LfcHIS. 0 6Sr#figU-CttM-r5o 0 5 (a) {c. yjs: 

^B^^m 2 conjs^^tc^s^/^^-y y rmmm 

©Oi^fi&^«/££^U i5 (b) |C X #*W<0#2 

^Hjfto?gffi^^-6-^/^^r^ y riilf 3SB^g«* 

0 5 (a) lZ^aHl«^*5^T. 
$^cftaff-^5 0 If* "0" . "1" <D1 M*y h(Dm 
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-?>v^**c y rmmmrnxmrnztiz i b&<om 
mm^znvy vt-rzb, mnm-^so ini/<-^ 

/UfM5 0 2 X^JC:^&£*U n try U/P 
/&gfl5 0 31-io^X, n fc's/ h0V*7 ^Mff^lo^ 

[0035] mmn-%-±f$n 503 x**. m&*ts<f— 

^-vt^tt^f-^^r^ y T<D&*<D-v-7*-r y r^s* 
<dv7*v y r *aEw-t'6a£n***«^.tf b p s 

M&zxmnnmzxmztix. asfs«*fej«»5 0 3 

ffl»^*^^^yr^fiiH««t^:^ffite«« 30 

[0 0 3 6] iS««*±d«B5 0 3^fea**ttfc«« 

W«^ffiffi««^S:^triSJS^y^-vy rtt, a:«*2: 
Sixfct^+yrfitit i»i«jS7-y*«sitt (1 

FFT) 5 0 5tCioV>T^^tt±^I^-tw^StU. $ 
fbt^°7 ]s/U/*s*J T/U^&SfSS 0 6l^*5t^T">y T/U 

«*lcaESlStt5 Q ^^ic^^teS^^fc^/i-^^^y 

«»fi, RFg&5 0 7l^^-Ci«JIIK^)«i5HH*»«* 
Icf&iir bttTjUmm-^ 50 8^/^ o C COi^mf-^ 5 0 

*5. 05 (a) iZ7jk+mnm<Djfti yfmz&^X&tBi 

mt<Dtz.V), mi£<D^;^*\ y rmtrnx-m^m^ 
htix^zmvttiEn^vc. w>*-y -y > 

yr<z>JH»*BHfc*x.1*^. ->^^fiS:ffil^*ixS 
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[0 0 3 7] W:, 0 5 (b) K^-r*«S3<£>SJ2<7>H 

^TRMtSo 0 5 (b) l^-r <fc 3 gfHSf 5 0 
9fiRFSi5 5 1 o Misi^x^— K«*l-8E***t 
6 0 dco^< — Xs< is Kff^f*~>y (✓/HE** 

5 1 ii£tfcjf&£*u ->yr/^7W«5 1 \\c 
*i^X 1 ^m^'<7 i^/HB#«=SC» 

S*Vt\ M7-yxJ»S|J (FFT) 5 1 2tCtt*&* 
iX^o FFT 5 1 2X12. iK$^C^'7WWff^ 

j£l»$SJi<Dff-^ic:^^J:3^$tb^o F F 

T5 1 2^fe*»*ft*tf«»j^-h<Z)a«*ttfc*^ 

[0038] FFT512 (OttJ*«a?ffi«*|S 5 13 Iwflfc 

ffl$tbfe*js^^^yr*s5S«$ns 0 ^u, s 
^^tifct^tyr^M^f), ^©fi^/^- 

5StR$^ci^^-y y 7©tW^, ffRtfQP 
X% y T<Z>i§tR:£Sfct UXf*. ifr^LfciJ; 5 

tix^zmmztitiy-?** y TnmtdrtmtR-tti&x 

V\ MHSftfcn (=m+k) tfy 

v'yr/ut $*Lfcff$Ms-^5 1 6t£;ft,5o *4b\ 0 5 

(b) \ZTjk-r$:mm<D-7w?mx^ m^^/u^^ 

<Dm&£&mmi,x\,^zkfrt>, ^©aw****^ 
^r-^ y rm^M^/^^r-^ y tcdma^^e^ r 

^^X#5o 

[0 0 3 9] J^±S&PJ Lfc*»flWSB 2 <DmM<DMm\z 

Ti^. 0 6^-t-J:5t-«-^--i^t^LX 

X. &7umtin&~zimt LXV^o i"*fc>*>. 3.-9*1^ 
ttKl«)*t»W*#l*r«l9a-C. ^-f2|i|j:S2^ 
2 Sr#J?) ST. a.— 9* 3(^(1^3 <Oj£ffc^ 
#3*«*)StTV^. r<OS2:«fc«F*#l-i£»«F-»# 

XUXi^^^-i^wffi^Ti^fi^C^i^. Mlk 

am <o± «9 [Hi«sx7^^AT^ir^-r5<fc o terns 
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(H8^*5^-Cf^ f 1 ~ f 8 0>1f:/*-* y 
[0 0 4 0] L^L*dSfe, *¥&9l<om 2 <DmM<DJ8Wi 

*iswo»2 wsiiB^ffitc^s^/^^ir y ram 

[0 0 4 1] ±EUfe*»W<o!B2©**<D*llfi 
\z.frfrz>^/\,^*^ y TiiflHHEf-^xfc. 

«:4>tt<i-5»a£ri try hSfc!?©^*^— **d>ft< 
Ti-tffc*. 1 try h^fet)^^/u^— tc^ri-s try 

[0 0 4 2] Z<D£ote*I&tKTSki&&<D-*/l' s ?* J r l J7 

T^*«t««4:tttti IX, iftWf t«RA5 1 4 \^mm 40 
««<0«tt«*ttWSS5 

X#£ 0 fg2<D|IJ£(D^iiH;L7^6^/u^ 

^B£ft£ c «fcoX^/U^^TigfBXi&3S£ft<5i5r 
[0 0 4 3] kZ?>X\ K2<omib<DJ&1&lZ.frfr&*?/l' 
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?^X#<5 0 W*.ff. QPSK^M^8PSKS* 

/2ffif{^H"C# x QPSKSM^BPSKfi* 

/ / 2^lw^jEi-5C^^T^^> 0 U^L*3ftSfe, i2(D 
HJfi^ffi^^^^/^^ir y Tills 3S«fJ:*3t>rsC 

m 1 ©stito^iiB^^s^^^^-r y Timber- 

I*. f-^^^yrSra^^HSfS'fr^^^twj:^. bp 
SK, QPSK. 8PSK. 16QAM?(D#fi^i^ 

iS«fflr»l 0 7<Oi«*tt36SJft*b«ni:dSft< . 8PSK 
[0 0 4 4] *«iq<7)»2^|llf6^ffi^-e/U^ 

^yriift^eic&^xt. ^^^yr^ja^^ 

B6«F*fbSrfToT^S. rtD2 0(7)^-^{b^^^^#14 
[0 0 4 5] ft*5, ±taLfc*«MO^/>^^r^yT5i 

«»»w*5^t«u ffiffl-rs^^-^yrosftSrffiiRSi- 
?u i^^^y Tm<DZ7~-i?isjfftm& 

f«W^rty7|[, i-ft «r«l«FUfc*^ T- 

*^»T<Dm&&'<*-i'&m\>^xmm*Bi£i,x^z> 

T<DMm&1* D{-^-5^*frftfc>ft^J; 9iat^ 
[0 04 6] 

L/c COT- . -y-^^r-r y 7MfDx:6C^t#6v/U 

^^r^y rmmgimk-tzz. k&xzz> 0 ^lt, 

«*Jt (PAPR) 4rr&]±-r6it*s-e#-6i:*^, ii 
If K^flrWoffflnHtoKVir J: zmtztozs z t 
^■e#-5o Sbi-. ^ffii-^i^^^y T3SSr/>ft<i- 
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[0047] u-^^y rcoia^ii:^^^— v-o 
ftflMasresrsc^ds-e^^fc^ yr»* 

±<D8 PSK^l 6QAM^(7>^ffl[^BIS:fToTtei^ 

[0 0 4 8] £ i^fi-r5««<?5ais«u<*±e«ft 

-zim-rzmf&l*. ffi 
5^^^, «F»IW<o*BS«BB«cJ:Stt»l«T**«« 30 

im 1 ] *«w^/^^-Y' y raw ^e^m 1 cdhjs 

[@ 2 ] **w^^/^=^^ y riiftasa^sB 1 comm 
p ^0-e&6 o 

[H 3 ] #3&9J<o-e/i^*^ y rs«3S«tf>SB 1 <o3feffi 



me] *mw<D^/u^*-r!)Tmmmw<nm2<nmm 

[0 7] t£*oo-^/i^*^y r^^tts*-^ h/u 

[0 8] «(D-7/Uf^t y TCDMAMO^^^ h 
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